Hopantenate interference on the adaptation of muscular energy metabolism to intermittent hypoxia.
In rat gastrocnemius muscle, the concentrations of glycolytic fuels, intermediates and end-products; Krebs cycle intermediates and related free amino acids; ammonia; energy store and mediators; and the energy charge potential were evaluated in normoxia or after repeated, alternate hypoxic and normoxic exposures (12 hr of hypoxia daily; for 5 days) with or without treatment with hopantenate (HOPA). Furthermore, in the crude extract and/or mitochondrial fraction the maximum rate (Vmax) of some muscular enzymes related to the anaerobic glycolytic pathway; the tricarboxylic acid cycle; and the electron transfer chain were evaluated. Hopantenate was administered daily at the dose of 250 mg.kg-1 i.p., for 5 days, 30 min before the beginning of the experimental normobaric hypoxia. The biochemical adaptation to intermittent normobaric hypoxic-normoxic exposures was characterized by the decrease of the muscular concentrations of citrate, alpha-ketoglutarate and glutamate, in absence of changes in the Vmax of the muscle enzymes related to energy transduction. In gastrocnemius muscle from hypoxic rats, by HOPA treatment, both citrate and alpha-ketoglutarate maintained normal values, aspartate decreased, while glutamate remained reduced to subnormal values. In the muscle from hypoxic animals, by hopantenate treatment the Vmax of the mitochondrial enzymes tested (citrate synthase, malate dehydrogenase, total NADH cytochrome c reductase, cytochrome oxidase) decreased in comparison with both hypoxic and normoxic untreated animals. This behaviour could be tentatively related to a mitochondrial sparing action concomitant with an intervention of the glutamate group of amino acids, even if the results do not allow a clear interpretation of the mechanism of HOPA action.